interacts with several different types of chromatin complexes specific to the trophoblast lineage. 
INTRODUCTION

FLAG-tagged TSC
The lentiviral construct expressing myc-tagged SFMBT2 with a linked GFP transgene 22 (Miri et al., 2013) was modified by substitution of the myc-tag with a triple FLAG tag, following digestion of the lentiviral plasmid with BstBI and XbaI, and ligation of a FLAG containing 1 oligonucleotide with engineered sticky ends. Lentiviruses were produced as described (Miri et 2 al., 2013) and used to infect (C57BL6 X Castaneus) F1 TSC at early passage, kindly supplied by 3 Dr. Terry Magnuson. 4 GFP expressing cells were sorted by fluorescence activated cell sorting (FACS) for three 5 different levels of GFP -strong, medium and weak. The resulting cell pools were expanded into 6 "bulk" cell lines. The experiments described in this paper were generated with the strongly 10% goat serum and 0.1% Triton-X in PBS for 1 hr at room temperature. Antibodies were 12 diluted in antibody dilution buffer consisting of 5% goat serum and 0.1% Triton-X in PBS. 13 Washes were performed in PBS and 0.05% Tween20. Counter staining was done using 4',6-14 diamidino-2-phenylindole (DAPI) at a concentration of 0.1 µg/ml in PBS. Human anti-CREST 15 antibody was purchased from Antibodies Incorporated (#15-234); anti-FLAG antibody was 16 purchased from Sigma-Aldrich (M2, #F3165); anti-SFMBT2 antibody was produced in house 17 (Miri et al, 2013 programs were run using an Ubuntu 14.04 OS.
17
Quality assessment and adaptor trimming 18
The wrapper tool TrimGalore was used to facilitate quality assessment and adaptor California Santa Cruz (UCSC) utility wigCorrelate (Table S1 ) (Jee et al. 2011). Due to high 10 correlation between replicates, replicates were pooled and subject to peak calling. All subsequent 11 analyses were performed using SICER-called peak sets.
12
Assessing peak conservation across samples 13 The R package DiffBind was used for comparison of called peaks across samples (Stark & 14 Brown 2011). DiffBind enabled depiction of similarity between called peaks in a heatmap and 15 generated a consensus peak set. Venn diagrams were generated for visualization of peak 16 conservation in the consensus peak set for each pooled sample and conserved peaks between 17 samples. The fraction of total reads found in called peaks (FRiP) was also calculated.
18
Statistical assessment of SFMBT2 peak association with genomic features 19 The R package regioneR was used to assess the association between SFMBT2 peak sets Assessing distribution of available ChIP-seq reads across supplied coordinates 4 Publicly available ChIP-seq data in TSC were downloaded from NCBI GEO. The 5 associated accession numbers are: CTCF (GSM998993), RNA polymerase II (GSM967644), H3K4me1 (GSM1035385), H3K4me2 (GSM967645), H3K4me3 (GSM1035382), H3K27ac 7 (GSM967654), H3K27me3 (GSM967649), H3K36me3 (GSM967646), Total H3 (GSM967647), 8 and Total H2A (GSM1015786, GSM1015787, GSM1015788), H3K9me3 (GSM1035383), 9 H4K20Me1 (GSM967655). All available mm9 BED files were converted to mm10 through the 10 UCSC liftOver utility with automated processing of headers in command-line. NCBI accession 11 numbers with no available BED files were processed from SRA files. SRA files were processed 12 using the sratoolkit to generate fastq files which were subsequently mapped to the mm10 13 genome using Bowtie2. 
Bioinformatics RNAseq
Fastq files acquired from TCAG were analyzed according to the protocol described by 
Primer Design
16
Common peaks called across pooled ChIP samples were identified as potential targets.
17
Genomic sequences were then subject to primer design using the Primer3 program. Potential 18 amplicons corresponding to each putative primer set were identified by Primer-BLAST. Primer 19 pairs which generate a single amplicon within 1000 bp were then tested by end-point PCR using 20 input template. Only primers which gave rise to a single distinct amplicon were used for qPCR.
21
Negative targets were designed in the same manner for regions where no fold-enrichment over 6 High throughput sequence data have been deposited in GEO under reference numbers 7 GSE117880, GSE115087 and GSE117879. 
GEO Data sets
RESULTS
10
Loss of SFMBT2 Results in Up-Regulation of Genes
11
The mammalian Sfmbt2 gene is orthologous with the fruit fly dSfmbt gene, which has 
Sfmbt2
-/-extraembryonic tissues (e7.5 ectoplacental cone and extraembryonic ectoderm and modified histones, we subjected the data to analysis with SICER and found that SFMBT2 20 binds to the genome in a manner similar to that observed for histones, i.e. in modified and broad, 21 peaks. Many of these peaks map to regions rich in repetitive elements, in particular LINE 22 sequences ( Fig. 2A) . Validation of association with LINE elements was performed by qPCR (Fig. 2B) . No obvious peaks were located close to any of the de-repressed genes in mutant 1 extraembryonic tissues. centromeric regions (Fig. S1B) . Because of the repetitive nature of centromeres in mammalian 7 genomes, mapping is problematic. However, during the quality control step in which adapter 8 sequences are removed, we noted that a significant enrichment of major satellite sequences was 9 found in the non-adapter over-represented sequence files in the MN-digested samples of both 10 endogenous and FLAG immunoprecipitates (Table S2 ). Enrichment was confirmed by qPCR 11 using published primer sequences (Fig. 3 ).
12
Binding of SFMBT2 to LINE elements and major satellite sequences prompted us to look 13 at other classes of repetitive DNA. We used regioneR to visualize the distribution of SFMBT2 in 14 relation to: LINE elements (Fig. 4) , low complexity DNA, LTRs, ncRNA, satellite sequences,
15
simple repeats, and SINE elements ( Figure S2 ). Statistically significant patterns were generated 16 for each of these classes of repetitive DNA sequence. Interestingly, association with ncRNAs 17 was quite common (Fig. 5) . A statistical analysis of broad peaks using bedtools revealed that 18 between approximately 26% and 46% of SFMBT2 peaks associated with lncRNAs ( the middle of SFMBT2 peaks, with three strong peaks on one side within about 2.5 kb, and a 5 fourth peak on the other side, at about the same distance ( Fig. 6 and S3 ). The strongest signal is 6 seen in the H3K4me3 data set. A similar pattern is observed in the CTCF data set, while both part, the renewal capacity of their stem/progenitor cell populations.
18
The placenta, a highly specialized organ, is dependent, at least in rodents, on the integrity Endoreduplication is characterized by DNA replication in the absence of mitosis, which boundary element protein plays in the maintenance of stem cell integrity.
11
The strongest association, as measured by visualization, is with chromocenters. Our
12
ChIP-seq data contains elements from pericentromeric DNA, e.g. major satellite sequences, and 13 while independent validation using qPCR was successful, it was modest at best, probably a Approximately 70% of significantly differentially expressed genes identified in Sfmbt2-/-extraembryonic tissues were upregulated (green) compared to wildtype (p<0.05). Few significantly downregulated genes (red) were identified in these tissues. Expression levels of each gene in genetrap mutants (Sfmbt2gt/gt) was mapped relative to their wildtype counterparts A. An example of a called SFMBT2 peak localized to region enriched for major satellite sequences. The peak was called using SICER with a FDR of 0.01. Track colours are as follows: MN endogenous SFMBT2 (bnm_peak), pink; MN FLAG-SFMBT2 (bsm_peak), orange; sonicated FLAG-SFMBT2 (bss_peak), brown. Peaks for sonicated endogenous SFMBT2 (bns_peak) were not called for this region likely due to the samples being prepared and sequenced separately. B. Major satellite sequences were significantly enriched in ChIP DNA of MN FLAG-SFMBT2 samples relative to wild-type when equal amounts of DNA were used in qPCR (p<0.005). RegionR analysis revealed similar patterns of endogenous (red) and FLAG-SFMBT2 (blue) read distributions are observed across known LINE genomic coordinates from 5000 bp upstream to 5000 bp downstream of the center of the specified LINE coordinates. CTCF and H3K4me1 display different distributions across called endogenous SFMBT2 peak coordinates compared to H3K27ac and RNA pol II. The distribution of ChIP-seq reads associated with each histone modification was visualized from -5000 bp to +5000 bp of the center of called SFMBT2 peaks.
